: Comparison of different structures for PVE-MeOH dimers in the S 0 with electronic energies E rel and zero-point corrected energies E 0,rel relative to the OH-O isomer, for the level B3LYP-D3(BJ)/def2-TZVP and SCS-CC2/def2-TZVP. Table S2 : Comparison of different structures for PVE-MeOH dimers in the S 1 with electronic energies E rel and zero-point corrected energies E 0,rel relative to the OH-O isomer, adiabatic excitation wavenumber ̃, the scaled wavenumbers ̃ of the OH-stretching vibration together with the respective IR intensity I as well as the difference of the wavenumbers ̃ between ground and excited state, at the SCS-CC2/def2-TZVP level (scaling factor: 0.9635). Table S3 : Comparison of the dissociation energies of the different structures for PVE-MeOH dimers in the S 0 and S 1 without (D e ) and with (D 0 ) zero-point correction, calculated at the SCS-CC2/def2-TZVP level.
B3LYP-D3 SCS-CC2

S0 S1
De / kJ/mol D0 / kJ/mol De / kJ/mol D0 / kJ/mol OH-P ' -17.9 -15.7 -20.0 -17.3 OH-E -19.9 -15.9 -16.8 -13.3
OH-E' -16.5 -12.6 -13.0 -9.7 Table S4 : F12b corrected triples contributions to E rel @ LLCSD(T0)-F12b/VQZ-F12 for different structures of PVE-MeOH dimers.
(T0)-F12b
Erel ( OH-E -0.5
OH-E' 0.0 OH-E' -13.1 0.1 -9.6
Figure S1: R2PI spectra obtained with the carrier gas neon are shown. The PVE monomer spectrum (a) exhibits a pronounced vibrational progression, which is absent in the spectrum of the PVE-MeOH dimer (b). Trace (b) shows the R2PI spectrum of the PVE-MeOH mass trace with a sufficiently high MeOH partial pressure for applying the IR/R2PI technique with an adequate ion signal at 36885 cm −1 (marked with *). The broad transition around 36400 cm −1 is a contamination due to fragmentation of larger clusters.
S5
Figure S2: IR/R2PI spectra for different mass traces, dashed lines indicate fragmentation; UV excitation: 36359 cm -1 , carrier gas neon. Comparing the different mass traces leads to the conclusion that all vibrational transitions on the PVE-MeOH mass trace can be explained by fragmentation of larger clusters involving more than one methanol molecule and/or water molecules.
Synthesis of phenyl vinyl ether (PVE)
25 g of β-bromophenethol and 25 g of t-BuOK were dissolved in THF (100 mL) and heated under reflux and inert atmosphere for 2 h. Afterwards the mixture was cooled, filtrated and concentrated. The mixture was diluted with diethyl ether and washed with water. The organic layer was dried over MgSO 4 . Finally, the colorless liquid was purified by distillation, yielding 3.01 g (20.1%).
Figure S3:
A section of the experimental 2-8 GHz rotational spectrum using a mixture of phenyl vinyl ether and methanol (3 million acquisitions). The upper experimental trace in black is compared with simulations based on fitted parameters for the main isotopologue of the OH-O' isomer (bottom trace, red) and its nine 13 C isotopologues (bottom trace, multiple colours). Table S9 : Experimental rotational constants of the two experimentally observed complexes (using neon as carrier gas) that can be assigned to the OH-O' and the OH-P isomers. Table S22 : Structures used in the LCCSD(T0)-F12 single-point calculations. All structures have been optimized at the B3LYP-D3(BJ)/def2-TZVP level of theory as described in the main text. The respective x,y,z coordinates are given in Å. 
OH-P dimer
